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SOIL EROSION IN CZECHOSLOVAKIA 

Eroze p6.dy v CSSR. - Vyzkwn eroze pudy v CSSR se v lIir8im mllHtku rozviji teprv-e v posled
nich 15-20 letech. Jeho nositeli jsou pracovi1lMhydrologicka, agromelioraeni, pedologicka a gab
graficka. V zhledem ke znacne clenitosti reliefu a velke pestrosti pud, stava Be' eroze pudy v CSSR 
st8.le vice pi'edmlltem studia hlavnll pedologU a geomorfologU, ktefi take pfikrocili k jejimu 
systematickemu stanicnimu pozorovani. Na zakladll soucasnych poznatku je mozno stanovit, 
ze na u.zemi nalleho statu nejvice. plisobi na rozvoj sp1achu a struzkove eroze pudy clenitost 
u.zemi, pHvalove desM, vyskyt hlinitych i hlinitopiscitych pud a poru1\eni souvisleho vegetaeniho 
krytu. Tytez faktory spoluplisobi i pfi vzniku a vYvoji strzi. Hustota strzovesiM, pfedevsim jeji 
~etelny rUst smllrem z Ceskeho masivu do Karpat, jsou v1\a.k ovlivnllny spoluplisobenim dal1lich 
faktorU, k nimZ patH intenzita neotektonickych pohybu,rUzne druhy geologickeho podkladu. 
historicky vYvoj ()sidleni a polnich cest. Eroze pudy plisobena vlltrem se . projevuje v CSSR 
pfedevllim v nizinach na plocMch s vhodn;Ymi klimatickymi a pedologickymi pomllry, nedosta
tecnll chranllnych vegata.ci a na malych uzemich ve vysokohorskych poloMch. 

The history of research 

The research of the urgent agricultural problems of the soil erosion and the 
protection against it began to develop more expressively in Czechoslovakia. 
in the last 15-20 years on the pedological, hydrological, agromeliorative and 
geographic working places. The pedologers and geomorphologers especially 
began to notice besides the proper research in the dissected and geomorphologic
ally variegated relief of our territory the phenomena of the accelerated erosion. 

When studying the origin of the earth pillars in the Plzen area, C. Purkyne 
(1909), who supposed correctly the narrow and deep gullies with vertical walls 
to be formed by occasional water from torrential rains, noticed the erosion 
microforms. J. Spirhanzl (1946, 1952) studied the sheet wash and the gully 
erosion from the pedological point of view and he was the first, who summed 
up the knowledge about the water and eolian soil erosion in a complete mono~ 
graphic study in our country. B. Maran and O. Lhota (1947, 1953) studied 
the water erosion with regard to the solving of the questions of the protection 
of agricultural and forest soil against the erosion. The soil denudation was 
studied on the small experimental fields in the JeStMsk6 hory Mts., on the soil 
skeletons, and in South Moravia. 
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The experimental methods were introduced successively into the soil erosion 
Te3earch by the research workers of the chairs of hydromelioration in Praha 
and Brno and by the research workers of the institutes for the research of the 
water economics. J. Dvorak (1955) realized the experiments on small areas 
with tJae help of artificial rain, with the soil erosion and denudation; M. Holy 
(1955, 1956) studied the influence of the slope shapes on the sheet erosion and 
realized numerous laboratorial analyses of the eroded soil in the district Roud
nice nad Labem. He compiled further a map of the sheet erosion for a part 
()f the SW Bohemia. . 

A great iniciative for the organisation of the soil protection against erosion 
was shown by J. Cablik and K. Juva, who improved the modes of the soil 
protection against the accelerated erosion (the high-school textbook of 1954 
and 1963). V. Kozlik used in surroundings of the village Budmefice the method 
of the test fields, connected with the artificial and natural watering. The 
acqu~d results were then used in the proposal of the furrowing - one of the 
systems of protection against the soil erosion. He followed here the point of 
view of the effectiveness and economy of this kind of the antierosion soil 
protection. D. Zachar (1958, 1960) was looking to the practical needs of the 
forest economics when investigating the soil erosion in more parts of Slovakia. 
He gave a summary of the results of the research, where he used especially 
the pedologic and the metric methods, in a monography. 

The hydrologic methods of the erodologic research supplement well the 
investigations of the soil erosion in the given river basin. According to O. Dub 
(1955, 1956) it is possible to judge the intensity of the soil erosion on the basis 
of the quantity of the fluvial deposits in a certain part of the water course. 
The measuring of these depqsits was carried out on some Slovakian rivers by 
D. Almer (1955), B. Nather and J. Szolgay (1958), whose results are completing 
the experimental material for the study of the soil erosion suitably. The measur
ing of the quantity of the fluvial deposits on Czech rivers was carried out by 
the workers of the State Hydrologic Institute in Praha. 

The soil erosion being one of the geomorphologic phenomena of the slope 
modellation, the geomorphologic methods prove very useful at its study. 
These methods are used especially by the physical geographers, who investigate 
the accelerated erosion and who carry out even the experimental research 
()f the sheet wash of soil on the research objects in last time. The morphometric 
indexes were used when the map of the density of the sheet wash pattern was 
-elaborated in Slovakia by S. Bucko and V. Mazurova (1955, 1956, 1958), in 
Czech countries by O. Stehlik and K. Gam (1956, 1957). O. Stehlik studied 
even the gully erosion in South Moravia. The historical data about the soil 
-erosion in the region of Brno were worked up by Z. Laznicka (1957, 1959), 
'Who paid attention even to the recent soil erosion. J. Demek (1960), T. Czudek 
(1962) and J. Demek - H. Seichterova (1962) studied the sheet wash on more 
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places of Moravia. Z. Lochman (1960) contributed to the recognition of the 
genesis of the erosion microforms. The gully erosion and the sheet one were 
studied by P. Plesnik (1958) in the areas of the upper forest border in Slovakia; 
in contradistinction to it J. Kos£alik investigated the intensity of the erosion 
processes on the loess soil and V. Lobotka (1955, 1963) on the flysh slopes with 
terraces. 

In the interest of the further basic research of the soil erosion in CSSR it 
is necessary to coordinate all the part investigations and to arrange them with 
regard to the needs of the praxis and of the theoretical development of the 
science of the soil protection against erosion. 

The method of the map compilation 

The map of the soil erosion on the territory of CSSR gives the data of the 
density of the gully pattern, of the intensity of the sheet wash and of the rill 
soil erosion and of the intensity of the eolian erosion. The data of the density 
of the gully pattern were elaborated by the Geographical Institute of the 
Czechoslovak Academy of Sciences for the territory of the Czech countries 
and by the Geographical Institute of the Slovakian Academy of Sciences for 
the territory of Slovakia. The detailed topographic maps were used as the 
basic information source for the study of the density of the gully pattern. On 
these maps the gullies are drawn in their real shape and dimension by striking 
common symbols. The density of the gully pattern was established on these 
maps for the whole territory of'CSSR by measuring of the length of the gully 
cuts in squares of the territory of an area of 4 km2• According to the frequency 
of the occurence of the values of the gully pattern on these areas, three cha
racteristic degrees of density were settled: 1) areas with an insignificant density 
of the gully pattern (0,0-0,1 kmjkm2), 2) areas with the mean density of the 
gully pattern (0,1-1,0 kmjkm2) and 3) areas with a considerable density of 
the gully pattern (1,0 and more kmjkm2). On the basis of this scale, with regard 
to the total characteristic of the shape of the surface and to some typical 
features of its actual development, isolines of the same density of the gully 
pattern were drawn up for the whole territory of CSSR by the generalization 
of the borders of the specific squares. The above mentioned geomorphologic 
studies were completed on the one hand by the confrontation of the results 
of the measured gully pattern on detailed topographic maps acquired for the 
same territory by different authors, on the other hand by the general terrain 
investigation of smaller areas with the typical occurrence of gullies, where the 
attention was paid not only to the study of the density of the gully pattern 
but even to the natural and cultural conditions of their development. 
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The data of the dislocation of the sheet wash and the rill erosion of soil 
were prepared by the chair of Hydromelioration of the Construction Faculty 
of the Czech Technical High School in Praha. The materials of the State Plan 
of Water Economics were used as basic information, in which the intensity of 
the water erosion was judged within the scope of the individual river basins 
on the basis of their angle of slope and of the information of the agricultural 
plants. The data of the State Plan of Water Economics were verified by the de
tailed research in the river basins of Berounka and Ploucnice. The geological, geo
morphologic, pedologic, hydrologic, climatic and biological factors were evaluatM 

ed here and numerous observations were carried out directly in the terrain. 
The investigations showed that the lists of the areas threatened by the soil 
erosion elaborated by the State Plan of Water Economics correspond to the 
reality and that they may be used safely as basic material. At the map compilM 

ation the percentage of the affecting of the agricultural soil by the water 
erosion in the squares of the area of 81 km2 was established for the whole 
territory of OSSR.. The degree of threatening was; determined on the basis of 
the ratio of the total area of the specific square to the area of th~ agricultural 
soil subjec~ed to water erosion inside this square.· The specific squares,·in which 
less than 25 % of agriculturallan!i are suffering water erosion, 2) the specific 
squares, in which 25~50 % of agricultural land .are suffering water erosion, 
3) specific squares in which 50-75 % of agricultural land are suffering erosion 
and 4) specific squares, in which more than 75 % of agripultural land are 
suffering water erosion, were distinguished here. By the interpolation of the 
borders of these squares isolines of the threatening of agricultural land by water 
erosion were acquired and the forested areas which are not suffering erosion 
were ex;cluded of the areas limited by these isolines. 

The data of the dislocation of the eolian soil erosion on the territory of OSSR 
were elaborated by the chair of hydromelioration of the Construction Faculty 
of the Czech Technical High School in Praha on the basis of the materials of 
the State Plan of Water Economics acquired of the reports of the agricultural 
plants, of the erodological bibliography and on the basis of information of the 
Geographical Institute of the Slovakian Academy of Sciences, based on the 
evaluation of the shapes of the relief and on the basic climatic data. 

Main reasons of the development of erosion phenomena in CSSR 

The legality of the occurrence of the water erosion is given by the mutual 
grouping of the erosion factors and by the influencing of their more or less 
expressive activity by the local conditions. The most important factors, which 
have to be investigated first of all in our climatic conditions, are the climatic 
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and hydrologic, the geomorphological (especially the angle and the length 
of slopes), the soil and geological, the vegetation and the economic-technical 
ones. 

The water erosion reflecting on the destructional, transportational and sedi
mentary activity of the rainy water falling on the soil surface and running 
away at its inclination in form of the surface discharge, depends first of all 
on the atmospheric precipitations. The investigation of the erosion phenomena 
led to the recognition, that e pecially the torrential rainfalls which are ex
pressively destructing the surface by the energy of the incidence of drops and 
give at the high intensity and short duration considerable values of surface 
discharge, are dangerous in the natural conditions of CSSR. At approximately 
the same distribution of the torrential rainfalls on the territory of CSSR 
further factors especially the angle and the length of slope, given by the division 
of the territory, influence the extent of the discharges. 

CSSR is characterized by a considerable division of its surface. Its great 
part, especially on the territory of Slovakia, has a hilly, submountainous to 
mountainous character. As consequence of this division, the great percentage 
of soils on slopes can be considered, on which the erosion activity of the surface 
water causing the origin of different kinds of the sheet and gully erosion exerts 
its influence. In accordance with the theoretical study of the influence of the 
angle and of the length of slope on the origin and on the course of the water 
erosion and according to the results of the research in the terrain, it may be 
said, that the water erosion in CSSR reflects expressively especially in the 
strong dissected areas. 

Further investigations showed that the occurrence of erosion processes and 
especially their intensity, are ihfluenced by the soil conditions. The loamy and 
even loamy sandy soils are most bent to the water erosion. This recognition 
(but it is necessary to take into consideration the influence of the angle and 
of the length of slope) is proved by the occurrence of the water erosion on the 
Pleistocene loess loam in Central, East and West Bohemia, on the loamy 
deposits along the rivers Morava, Dyje, upper Odra and their tributaries in 
Moravia, in the flysh zone of Slovakia on the loamy sandy soils formed on 
debris of the Czech frontier mountains and of the Ceskomoravska vysocina 
Highland and on the sandy loamy soils of the Slovakian mountains. 

The occurrence of the water erosion on these soils is influenced by their 
vegetation cover. Vegetated soils resist to erosion comparatively well, as the 
vegetation protects the soil of the direct incidence of the rain drops and of the 
destructive and transportational activity of the surface water. The best 
protection is the forest cover with a dense undergrowth, the permanent 
meadows and the pastures with developed turf. An insufficient protection 
is formed by agricultural produce. The agricultUl'al soils and the soils of the 
highest mountain ranges above the border of the forestation are mostly sub-
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jected to the water erosion. This fact reflected fully on the establishment of 
the occurrence and of the e tent of the water erosion in CSSR. 

The economic-technical conditions are of main importance for the origin 
of the water erosion. The water erosion occurs more expre sively in areas, 
where the right principles of the land utilization are not adhered t o, i.e. where 
the contour cultivation on the slope lands is not carried out, where the bound
.aries of water economic significance are abolished (their task is to interrupt 
the surface discharge down-slope) and too large acres of land are formed, where 
the field ways are not designed and carried out correctly, where the exceeding 
.cultivation of woods is carried out. As these circumstances are not uniform on 
the territory of CSSR and as their arrangement is planned (in some areas the 
necessary measures are taken), they were not included fully at the establish
ment of the legality of the occurren
.ce of the water erosion. 

We cannot but conclude that it 
may be said on the basis of the theo
retical analysis of the problem and of 
the proving of the acquired results in 
the terrain and on the basis of exten
s ive map studies, the occurrence of 
the water erosion in CSSR and its 
dislocation to be influenced predo
minantly by the division of the terri
tory and by the soil and vegetation 
conditions. These factors reflected 
very expressively in different combi
nations at the establishment of the 
Jegality of the occurrence of the wa
ter erosion in CSSR and their inve
stigation made possible to acquire 
a reliable basis for the compilation 
of the map of the water erosion. 

The visible growth of the density 
of the gully pattern in the direction 
from west to east may be noticed in 
Czech countries. In the west part of 
the Czech Ma sif the greate t gully 
density is concentrated in the areas 
consisting of rocks of the Permian 

1. Collecting concrete trough at t he erosion 
research fields a t Vell~e 2 ern oseky. 

Photo M. Hol), 

and Cretaceous period, where the kaolinic and arcosis sandstones are sub
jected to t he destruction by the running water. The greate t gully concen
trations are found near the village Plasy, north of the town Plzen and in 
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the space among the towns Rakovnik, Louny and Zatec, further between the
towns Litomerice and Liberec and north of the town Nachod. On a con
siderable area but in a smaller concentration, the gullies appear in the foothills 
of the Krkonose Mts., Orlicke hory Mts. and on the Ceskomoravska vrchovina 
Highland. The origin of these gullies is conditioned especially by the Holocene 
deepening of the water courses, which even the vertical erosion of the occasional 
water flows in the valley heads ,filled up with Pleistocene sediments, is connected 
with. The reasons of the development of the gullies in the highlands and mount
aineous countries of the east margin of the Czech Massif in Mora via and 
Silesia are similar; the greater activity of the erosion processes is caused here· 
by the greater intensity of the young tectonic movements. 

In the zone of the Sub carpathian depressions the loess covers and the loose 
or a little consolidated sediments of Quaternary and of the late Tertiary offer 
very suitable conditions for the development of the gullies. The gully develop
ment in the Dyjskosvratecky and Dolnomoravsky uval was considerably 
supported- by people, as these areas are exploited agriculturally very inten
sively since the Neolithic period. The greatest concentration of the gullies . 
can be found in the more dissected parts of the graben between the towns 
Znojmo and Brno, from where the area proceeds along the margin of the 
Ceskomoravska vrchovina Highland to _the town Boskovice and along the 
SE foot of the Central Moravian Carpathians among the towns Kyjov, Uh. 
Hradiste, Napajedla and Kromtmz. In the space of the Moravian gate and of 
the Ostravska panev Basin the thick gully pattern was formed on the deposits 
of the glacial formation and in the thick loess loam covers especially east of 
the town Ostrava. 

Even more suitable conditions for the development of the gully erosion can 
be found in the flysh zone of West Carpathians. The surface of the hillylands and 
highlands is very dissected here, it has a considerable relief energy and slopes 
of considerable lengths. The deep loamy sandy regolith and the solifluction 
mantles developed on the zones of the claystones which occupy large areas 
during Pleistocene. The development of the agriculture was closely connected 
here with the extensive afforesting and with the clearance of the land in the 
relief formed by the above mentioned deep regolith. It is therefore possible to 
find almost everywhere in the space of the outer Carpathians large areas with 
a relatively dense pattern of gully incisions and also the greates gully agglo
merations reaching in extreme cases the values of more than 4 kmjkm2. The 
greatest gully concentrations can be found in the Tesinska pahorkatina Hilly
land, among the towns Frydek, C. Tesin and Ostrava, further, in the valley 
head of the river Ostravice and in the valley head of the river Roznovska Beeva. 

The different intensity of the erosion processes is caused in Slovakia e
specially by the geomorphologic character of the relief, by the petrographical 
properties of the rocks and the soils developed on them, by the meteorologic 
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and anthropogenous factors. To the contrary of the Czech countries the relief 
of Slovakia is with regard to the west Carpathian mouritain system very 
strongly dissected and it has slopes of a great angle. Even the processes of the 
accelerated erosion show due to it marks of a considerable freshness and in
tensity. 

The prevailing part of the Slovakian territory is occupied by the mountain 
relief, in which the proper higher massifs, the lower foothills, highlands and 
hilly lands differ one from another morphologically. The massifs formed by 
the hard flysh crystalline and volcanic rocks, with the relatively well preserved 
coherent forests, are characterized by the insignificant gully erosion (the gully 
density being smaller than 0,1 km/km2). The considerably afforested foothills, 
highlands and hilly lands consisting of the relatively less· resistant rocks 
(claystones, shales; crushed dolomites, tuffs and agglomerates) have much 
more favourable conditions for the gully erosion. The dense gully pattern 
(0,5-2,0 km/km2) developed in the hilly lands (Myjavska pahorkatina) 
especially and on the highlands of the flysh (Kysucka vrchovina, Podbeskydska 
vrchovina, Sari~ska vrehovina, Ondavska vrchovina with the exception of the 
central part) and of the volcanic zone (Krupinska vrchovina,' Fiiak,ovska vrcho
vina Highlands). Smaller enclaves with the expressive and fresh gully and rill 
erosion can be found in the foothills of the mountain massifs of the crYstalline 
(chtelnicko-~ipkovske podhliH Malych Karpat, hicanske a kalnicke podhliH 
Podvazskeho Inovce, podhliH Gmerskeho rudohoH) and of the volcanic zone 
(the foothills Vihorlat and Popricny, the foot layers of the Slanske Mts). 
The gently modelled forms ofthese orographic wholes supported the colonization 
of .this territory by peasants and by herdsmen even in the middle ages, but 
especially in the 15th and 16th century during the so called Valachian colo
nization. The slope fields, the elementary free grazing, the field ways running 
down slope and other motives caused the intensive gully erosion on the middle 
up to strongly inclined slopes (5-20°) and on the a little resistant substratum. 

Numerous anthropogenous motives for the accelerated erosion occur due to 
the dense colonization even in the basin-shaped relief,. but with regard to the 
different natural factors (less rainfalls, smaller expressiveness of the relief) 
the gully erosion is in the majority of the basins less intensive than in the hilly 
lands and highlands of the moutain relief. The dense gully pattern (1,0-4,Okm/ 
jkm2) developed on the loose Neogene and Quaternary rocks (volcanic agglo
. merates, sandy gravels of Neogene formations, loess loams and rough Deluvial 
mantles) and on the relatively long slopes of the higher hilly lands of the 
Horm Nitra, Ipola and Ko~ice basins. 

The intensive processes of the gully erosion pass in the higher hilly lands of 
the Neogene plateaus of the lowland relief in which the various economic activity 
of people can be observed especially since the middle ages. The little resistant 
loose rocks of the substratum, the loess loamy soils and the long slopes in-
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fluenced the development of the dense gully pattern in the NW, Nand NE part 
of the Podunajska nizina Lowland and of the S part of the Vychodoslovenska 
nizina Lowland. The greatest density (more than 2,0 km/km2) of the gully 
pattern developed on the border of the higher hilly lands with the sub
mountainous steps. 
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